The activity of N-acetyl-β-hexosaminidase in boar seminal plasma is linked with semen quality and its suitability for cryopreservation.
The determination of sperm cryotolerance is an important step in the process of developing optimal techniques for the storage of boar semen. The objective of this study was to determine individual proteome variations in boar seminal plasma and spermatozoa and establish their influence on the cryotolerance of ejaculate. Sodium dodecyl sulfate polyacrylamide gel electrophoresis revealed the presence of protein with estimated molecular weight of 90 kDa in sperm extracts from ejaculates of selected boars. In all cases, dialysis performed at the initial stage of cryopreservation effectively removed the protein from sperm cells. The protein had an affinity for Zn(2+) ions. Mass spectrometry revealed similarities between the discussed protein and the β subunit of N-acetyl-β-hexosaminidase (β-HEX). Seminal plasma β-HEX was purified 252-fold with approximately 27% recovery and specific activity of 1800 U/mg of protein. Enzyme activity in fresh seminal plasma was correlated with superoxide dismutase activity (r = -0.42, P < 0.05), glutathione peroxidase activity (r = -0.42, P < 0.05), mitochondrial function (r = 0.31, P < 0.05), glutathione content (r = 0.34, P < 0.05), total protein content (r = 0.42, P < 0.05), and total oxidant status of seminal plasma (r = 0.37, P < 0.05). After thawing, β-HEX activity in seminal plasma was negatively correlated with the total motile sperm count (r = -0.33, P < 0.05), plasma membrane integrity (r = -0.31, P < 0.05), and lipid peroxidation (r = 0.33, P < 0.05). The observed correlations indicate that lower levels of β-HEX activity in boar seminal plasma are linked with higher quality of sperm after thawing. Based on those observations, the ejaculates were divided into two groups characterized by low (<20,000 U/L) and high (>20,000 U/L) levels of β-HEX activity in seminal plasma. In plasma with high β-HEX activity, spermatozoa were characterized by lower plasma membrane integrity (84.7%, P < 0.05). Higher glutathione levels (1250.3 μM), higher total protein content (50 mg/mL), and higher total oxidant status (6.82-μmol H2O2 Equiv/L) were also observed (P < 0.05). After thawing, lower sperm motility (20.4%), lower plasma membrane integrity (41.7%), and higher lipid peroxidation (30.9-nM malondialdehyde/10(8) spermatozoa/h) were reported in ejaculates with high seminal plasma β-HEX activity. The results of this study indicate that β-HEX activity in seminal plasma is a useful indicator in preliminary evaluations of boar sperm cryotolerance.